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“ECONOMIES 


BLAST FURNACE 
OPERATION 


When blast furnaces are operated by the 
Acid Burden Process, some of the economieg 
effected appear in the balance sheet. Reduced 
coke rate and increased output of iron are 
examples. But there are other savings — none 
the less real though more difficult to assess 
in terms of £s, d.—the absence of scaffolds 
and slips, added smoothness of furnace opera- 
tion, and last, but not least, better quality iron. 

For further information apply to Imperial 
Chemical Industries Limited, London, S.W.1, 
or to H. A. Brassert and Company Limited, 
Granite House, Cannon Street, London, E.C.4. 
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Industrial Research 


Public interest in industrial research was recently 
aroused when it was announced that the British 
Coal Utilisation Research Association was to spend 
£200,000 per annum for the next five years. Since 
then Dr. Percy Dunsheath has reviewed the whole 
subject through the Llewelyn B. Atkinson Memorial 
Lecture of the Royal Society of Arts. Initially, he 
pointed out that it would be trite at this advanced 
state in the history of industrial research to stress 
its advantages. Whilst we do not hold a very high 
opinion of German research work, it must be 
admitted that it was the research work on the pro- 
duction of oil from coal and of synthetic rubber 
which permitted them to engage upon a large-scale 
military campaign with any hope of success. A 
factor brought out by Dr. Dunsheath of which we 
confess we were unaware was the expenditure by 
the Russian Government of one per cent. of its 
national income on scientific research, as against 
0.1 per cent. in the United Kingdom and 0.3 per 
cent. in the U.S.A. It is reasonable to believe that 
much of the success of the Russian campaign is 
due to the activities of Soviet Academy of Science. 
To hark back to the extended programme 
announced by the mining interests, it seems ger- 
mane to point out that in scientific circles the idea 
is rapidly gaining ground that to burn coal in an 
open grate is a reprehensible waste of nature’s 
most wonderful gift. The obvious derivatives, 
coke, gas and tar, often tend in the public mind to 
mask the importance of such products as sulphate 
of ammonia, dyestuffs, oil, raw materials for 
plastics, medicines and very many other materials 
vital in both peace and war to the welfare of the 
country. From this recapitulation it becomes clear 
that some commercially minded foundry research 
worker should be specially charged to keep his own 
industry well informed of both tendencies and de- 
velopments. By so doing, the foundry would have 
early knowledge of the demands for the materials 
desirable for the construction of new plants, and 
for the design of heating appliances economically 
to burn the types of fuel which research dictates 
as being the best for this purpose. Fuel research 


has been very extensively practised over many years 
in this country, but its weakness has been in the 
development side. Now it is in a position to install 
pilot plants as a major step towards commercial 
exploitation. Dr. Dunsheath’s views on the estab- 
lishment of patent rights as a result of co-operative 
and private research are interesting, but not quite 
sufficiently realistic. The questions requiring solu- 
tion are: (1) The reward to an individual research 
worker who makes an outstanding contribution to 
an industrial development; and (2) the exploitation 
of patents by manufacturers in countries which 
ignore international conventions. The first has 
been dealt with satisfactorily by the author, but 
the second has been omitted. Japan is the country 
we have in mind as being the one which usually 
disregards the existence of any property existing in 
patent rights. As a final thought, we cannot call 
to mind any concern regularly contributing to the 
Proceedings of the scientific and technical socie- 
ties the results of its research work which has 
finished up in Carey Street. 


A.F.A. Foundation Lecture 


_ The American Foundrymen’s Association has estab- 
lished a Foundation Lecture, which can be regarded 
as the American counterpart of the Edward Williams 
Lecture. The first authority to be asked to inau- 
gurate the series is Mr. John W. Bolton, the well- 
known foundry metallurgist, now the director of re- 
search to the Lunkenheimer Company of Cincinnati, 
Ohio. The Paper which he presented to the Institute 
of British Foundrymen in 1929 is still regarded as an 
outstanding contribution to its Proceedings. 
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CORRESPONDENCE 


[We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 
A Metallurgical Flop 
To the Editor of THE FounpRY TRADE JOURNAL. 


Smr,—In casting a set of bars for Prof. Kommers, 
we poured 18 flasks (4 bars in each flask) by the 
method devised at the Bureau of Standards, by 
Krynitsky and Saeger (Transactions, A.F.A., Vol. 45, 
page 753, 1937). We evidently hit the exact critical 
analysis for the }-in. test-bar. After testing the Ist, 
10th, and 18th flask we broke one of each of the 
others and photographed the fractures. These results 
(Fig. 1) show what a range of fractures we had. 

The results on the three sets we broke in the 
machine were as follow: — 


Flask at a 1 10 18 
Good bars ora 4 4 3 
Load, Ibs. 1,455 1,493 1,318 
Deflection in ins. 0.120 0.121 0.087 
B.H.N.—Centre 240 261 238 

Edge 268 276 298 


The mix—the usual iron for small centrifugal pipe 
(4-in. to 12-in.}-—was as follows :— 


Steel 20 per cent. A.B.C. coke 10 percent. 
C.I. scrap .. 18 Dolomite .. 3 
Pig iron Blast tem- 


Spiegel perature 120 deg. C. 
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The cupola was operating normally at 15 ozs, 
_— and the metal was poured from the fore- 
earth (10 tons) at 1,441 deg. C. (Optical). Pouring 
temperature was 1,370 deg. C. Saye on 


Lo > 1,360 deg. C. on No. 10, and 1,350 deg. C. on 
io. 18. 
The analyses were as follow: — 
Chemical. 

T.C. 3.38 Mn Ni 0.04 
1.20 0.66 0.00 
S(Ev) 0.086 Ti 0.05 Cu 0.10 
S (Grav) .. 0.095 V. 0.02 Mo 0.01 

As 0.09 

Spectroscope. 

Mo .001 Vv 0.03 
ss 0.02 Sb 0.000x 
0.051 


It seems hardly necessary to say that we cast an- 
other set of bars for Prof. Kommers.—Yours, etc., 
James T. MacKeEnziE, D.Sc., 
Chief Metallurgist. 
American Cast Iron Pipe Company, 
Birmingham, Ala. 
December 17, 1942. 


Fic. 1.—FRACTURES OF CAST BARS, ¢ IN. DIA. 


FEBI 


At 
Febru 
Direct 
Comp 
the LI 
his sul 
pointe 
that tl 
tunity 
in Gre 
during 
diately 
diture 
taking 
a war 
war p 
tempo 
tion o 
sion 


= 
It i 
recogr 


) 
) 
) 


FEBRUARY 1943 


GREAT BRITAIN 


A POLICY FOR THE FUTURE 


By P. DUNSHEATH, M.A., D.Sc., 


At a meeting of the Royal Society of Arts, on 
February 1, Mr. C. C. Paterson, O.B.E., D.Sc., F.R.S., 
Director, Research Laboratories, The General Electric 
Company, in the chair, Dr. P. DUNSHEATH delivered 
the Llewelyn B. Atkinson Memorial Lecture, taking as 
his subject “* Industrial Research in Great Britain.” He 
pointed out, in the course of his introductory remarks, 
that the present time provided both reason and oppor- 
tunity for discussing the position of industrial research 
in Great Britain. In the first place, experience obtained 
during the latter part of the 1914-18 war, and imme- 
diately afterwards, indicated that for the same expen- 
diture of energy, greater progress could be made by 
taking advantage of the fluid state of science following 
a war than in normal times. Secondly, the present 
war period itself had resulted in certain artificial and 
temporary conditions in industry which, on the cessa- 
tion of hostilities, may be rectified by the wise exten- 
sion of research. 


Advantages of Research Recognised 

It is scarcely necessary to advance claims at this 
date in the history of industrial research, to show the 
advantages which follow its adoption. They are widely 
tecognised. Scientific research is definitely established 
as one of the best long-time financial investments, 
whether for the individual industrial concern or for 
the country as a whole, The profits accruing may 
frequently be measured not as percentages of the ex- 
penditure incurred, but as return of capital several 
times over. No informed person doubts this funda- 
mental fact, and yet the finding of money for research 
is not always easy. One reason is, of course, that the 
profits from this kind of investment accrue to the 
industry and not to those financially responsible. As 
research is dependent on adequate financial support, 
one of the principal considerations in post-war plan- 
ning is to establish a public appreciation of the essen- 
tial difference between this and other forms of invest- 
ment—the time of fruition is longer and the return to 
the investor less direct, but the rewards may be stupen- 
dous. The investor may be the State or the indus- 
trial concern, but the fact that other States or other 
firms will benefit must not only not be allowed to 
stand in the way of progress, but should be a further 
incentive to expenditure and endeavour, as none can 
remain prosperous, healthy or happy in a decaying 
community; research alone in the broadest sense is the 
only path to progressive development. 

The period following the war will be one of 
unprecedented reconstruction during which the prob- 
em of diverting wartime activities into peacetime 
channels with a minimum of social disorganisation, 
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will be of paramount importance. The possible social 
implications of a generous extension of industrial re- 
search are, therefore, of great concern. 


Research Abroad 


While in the post-war period the interpretation of 
national self-sufficiency may result in an entirely new 
conception, it is clearly going to be desirable for this 
country to secure the maximum benefits of scientific 
advance on a national scale. The progress made 
abroad has been remarkable. In Russia we are wit- 
nessing one of the most remarkable advances in large- 
scale scientific research of all time. Under the 
Academy of Science, research work is planned and 
carried out with all the fervour of a crusade, and 
the Government spends lavishly on what it knows to 
be one of the best investments of a progressive 
country. 

In the absence of authoritative figures, it is difficult 
to estimate the comparative expenditure on research 
in different countries, but it has been claimed oy 
Prof. Bernal that whereas the Soviet budget for science 
is 1 per cent. of the national income, ours is only 
one-tenth of 1 per cent., and that of the United States 
three-tenths. President Roosevelt’s statement to Con- 
gress not long ago to the effect that national interest 
in industrial research is one of the greatest resources 
in the arsenal of democracy is certainly supported by 
the position in the United States, for in 1940 there 
were 2,200 industrial corporations maintaining 3,500 
research laboratories, and employing 70,000 workers 
at a cost of £75,000,000 per annum. 


Position of Research in Industry 


Industrial research in this country, at present carried 
out in many different laboratories and under different 
organisations, may be roughly classified as Industrial, 
Government and Academic. By far the greatest con- 
tribution is made by industry through its own labora- 
tories, the best of which are well staffed by highly- 
qualified men and equipped on a generous scale. 
Owing to the absence of any up-to-date authoritative 
list of British industrial laboratories similar to those 
published in the United States, it is very difficult to 
assess the position either as regards work carried out 
or expenditure. Several have an annual budget of 
the order of a quarter-of-a-million pounds and there 
must be a large number of firms spending well over 
£10,000 per annum. A rough estimate of one branch 
of industry, the electrical, would be a million pounds 
per annum, spent in its own laboratories alongside 
production, while the total for all industry must be 
many times this figure. 
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Industrial Research in Great Britain 


There is considerable difference in the attitude 
towards research between different industries. In the 
chemical, electrical and metallurgical, which are 
founded essentially on science, great progress has been 
made, but in others there is much lee-way to make 
up. Enormous strides have been made in the appli- 
cation of science to industry during the period com- 
mencing with the first World War, but it is still 
true to say that in many industrial concerns what is 
fashionably called the research ~~ is very little 
more than a chemical or testing laboratory for check- 
ing the quality of batches of raw material. The real 
research laboratory is free of routine testing and pro- 
cess problems, and has a long-term policy of investi- 
gation. A measure of its success is the extent to 
which it provides new knowledge and new principles 
for the use of departments more closely engaged in 
design and production. It is still necessary to prod 
industry to make it devote more attention to the 
provision of special staff and equipment for research, 
and at the same time to separate and make adequate 
provision for the scientific control of manufacture. 

The nature of scientific industrial research has im- 
proved considerably since industry became research- 
minded under the stress of war twenty-five years ago. 
The separation of scientific from industrial research 
no longer holds. Industrial laboratories cover the 
whole range of scientific research from the most 
fundamental right up to the stage of technical appli- 
cation and in certain fields where expensive apparatus 
is required the equipment of the industrial laboratory 
is usually far ahead of the academic. 

Industrial research has made most rapid progress 
in the larger concerns: where the liabilities of highly- 
paid staff and costly buildings and equipment are more 
willingly undertaken. For the same reason, there is 
frequently a large measure of co-operation between 
one firm and another in sharing resources. Scientific 
research provides industry with some of the charac- 
teristics of insurance, and this may account for a ten- 
dency to co-operation with its attendant spreading of 
costs and sharing of rewards. The co-operation may 
take one of two forms: a common central research 
laboratory serving a group of firms or factories under 
one common financial control, or, on the other hand, 
a common research committee of experts representing 
a branch of industry in which the individual firms are 
in financial competition with one another. In the 
latter case there may, or may not, be a central labora- 
tory. 

Outstanding examples of a research laboratory which 
constitutes an important department of a large manu- 
facturing concern are those of the General Electric 
Company at Wembley, the Metropolitan-Vickers Com- 
pany at Trafford Park, and the British Thomson- 
Houston Company at Rugby. Examples of the system 
in which the research activities of a group of firms 
associated financially are pooled in one common re- 
search laboratory are to be found in the chemical 
and steel industries. Typical of the organisation in 
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the Imperial Chemical Industries is that of the com- 
ponent Dyestuffs group, consisting of eight factories 
served by a fine central research laboratory at Black- 
ley, Manchester. The United Steel Companies’ labora- 
tory at Stocksbridge, near Sheffield, centralises research 
of common interest for eleven separate component 
production units. 


Government and Industrial Research 

During the ce hundred years or so, various 
Governments of this country have made spasmodic 
gestures in favour of the industrial applications of 
science. The 1851 Exhibition was a great landmark, 
as was the founding of the National Physical Labora- 
tory at the beginning of the century following on the 
establishment by the Germans of the Physikalisch- 
Technische Reichsanstalt at Charlottenburg. These 
events were followed by the system of grants-in-aid to 
the Universities and Royal Society which indirectly 
ee industry through the spread of scientific know- 
edge. 

The entire scope of scientific research has been 
divided in Government schemes into three separate 
fields—Agriculture, Medicine and Industry—and in the 
last-named a committee of the Privy Council was set 
up in 1915 to develop scientific and industrial research. 
In 1917, the Department of Scientific and Industrial 
Research was authorised to spend in addition to its 
annual vote of about half a million pounds, a capital 
sum of one million pounds through research associa- 
tions. A number of important establishments for 
carrying out scientific research on a national basis are 
maintained out of Government funds administered by 
the Department of Scientific and Industrial Research. 
The principal ones from the point of view of their 
effect on industry are the National Physical Labora- 
tory, the Building Research Station, the Forest Pro- 
ducts Research Laboratory, various Food Investiga- 
tion Laboratories, the Fuel Research Station, and the 
Road Research Laboratory. 

The first-named, the National Physical Laboratory, 
is, of course, the leading national research organisa- 
tion for the purpose of maintaining physical standards, 
testing instruments and assisting industry by advice and 
experiment as requested. The net annual expenditure 
on the National Physical Laboratory is of the order 
of £100,000. The other establishments of the Depart- 
ment of Scientific and Industrial Research with labora- 
tories in different parts of the country have a total 
annual budget of over £300,000. They are entirely 
national in their outlook and their services are avail- 
able to almost any responsible individual or body. 


Research Associations 

On the question of research associations, the lecturer 
pointed out that there are twenty of them, covering 4 
wide range of industries and spending about half 4 
million a year on administration and research, one 
third of which is provided by the Department of Scier- 
tific and Industrial Research funds, and two-thirds by 
the industries concerned. ; 

The nature of the organisation within the associa 
tion varies over a wide range. In some cases the 
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Industrial Research in Great Britain 


research work is brought together in a central labora- 
tory, while in others it is spread over the laboratories 
of the constituent members and the universities. The 
iron and steel industry, through its Research Council, 
is the only association without central laboratory. No 
indication of the expenditure of this association on 
actual research can be obtained from the Council’s 
report, as the figure of about £50,000 quoted in the 
annual budget could not possibly pay for the large 
amount of investigation carried out. Subsidised re- 
search at Universities is a special feature of the activi- 
ties of this body, and the published expenditure, no 
doubt, covers such actual payments in addition to 
administration charges. Where co-operative research 
is carried out on such a basis as that of the Iron 
and Steel Research Council, the members make no 
charge for the research work carried out in their own 


TaBLe I.—Annual Research Association Expenditure 
of Some Bodies. 


Annual Per 
Industry. Turnover. | Expenditure. | cent. 
£ 
Coal ..| 145,780,000 | 200,000 0.14 
40,000 iron 
Tron and steel .| 280,585,000 and steel >| 0.021 
20,000 C.I. 
Electrical engineer- 
ing a .-| 106,853,000 | 80,000 0.075 
Non-ferrous metals | 107,922,000 | 24,000 0.022 
Motor and cycle ..| 136,120,000 | 17,000 0.012 
Scientific instru- 
ments .. ..| 11,522,000 8,000 0.070 
Refractories 13,000 


laboratories, so that while the aggregate value of the 
separate contributions to the common pool must be 
very considerable, the cost of carrying it out does not 
appear in the Council’s balance sheet. The Council 
have frequently stated that their direct expenditure 
represents not more, probably less, than one-third of the 
cost of the actual work done for them in any one 
year. It is obvious that the value and extent of the 
research carried out by an association cannot be 
measured by the annual expenditure, even in the case 
of efficient examples of research associations operat- 
ing their own central laboratories. 

An outstanding example of research association 
activity is to be found in the coal industry. Although 
the industry began to take an interest in scientific 
research rather late in its history, the British Coal 
Utilisation Research Association, founded less than five 
years ago, has recently announced a decision to spend 
£200,000 a year for the next five years. The use of 
coal as a source of energy and as a chemical raw 
Material is to be investigated and the cost of the 
research is to be divided, one-quarter being met by 
the Government and three-quarters by the industry. 
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There are no research associations in chemicals, dyes, 
drugs, fertilisers, shipbuilding or plastics. 


Patents and Publication 

No discussion of the future possibilities of British 
industrial research can ignore the question of patents. 

The disposal of research results is a thorny problem 
and views may range over a wide field. On the one 
hand, the altruistic university professor may wish man- 
kind to benefit from his investigations without let or 
hindrance, while at the other extreme, the financier 
sees in the control of new scientific knowledge an 
opportunity for making a fortune. The correct solu- 
tion lies between these two extremes and its exact 

lace depends both on the nature of the new know- 

ge and on the mechanism by which it has been 
made available. The exchange value of the results of 
research increases as the subject progresses from 
advances in pure science or collection of ordered 
knowledge towards practical application to a saleable 
product of industry or technical service. At the fun- 
damental end of this range the discovery has often 
no apparent intrinsic value. 

A discovery may, of course, result in immediate 
practical application and provide at once subject matter 
for a patent, as is frequently seen in chemical research. 
When there is no immediate practical application of a 
discovery, the usual course is for the discoverer, 
whether in a university or in an industrial laboratory, 
to announce the matter in the form of a scientific con- 
tribution for the information of any who may be in- 
terested and, for those who must examine all things 
from a profit and loss angle, it may be pointed out 
that such publication is by no means all loss to the 
announcer. Considerable recompense may result 
through the prestige so established. 

While prestige may be the only return for the 
thought and labour expended in certain fundamental 
types of research, the material rewards which become 
obtainable on practical application result in the idea 
assuming property value which may be protected by 
a patent. The question of freedom of application of 
new ideas raises important issues. The patent law 
grants to an inventor a monopoly and lays down for- 
mal procedure for establishing his ren rights in 
the invention. From the standpoint of the future of 
industrial research, this raises several fundamental 
issues. In the first place, although contrary to the 
intention of the law, it is possible for the benefits of 
an improved design or process to be withheld from 
the public by means of a blocking patent. To pre- 
vent an established industry being superseded, with the 
accompanying loss through obsolescence of plant, a 
firm buys the new patent with no intention of work- 
ing it, but to prevent others doing so, and this prac- 
tice is not necessarily reprehensible. 

With a well-established industry itself built up on 
previous protected inventions, the reasons may be quite 
sound, too rapid change-over to new ideas may easily 
be wasteful; but it should not be for the wealthy con- 
cern to take the decision. Some machinery is re- 


quired in cases of this kind for adjusting on a national 
basis the relative claims of the new invention as an 
improvement on existing ideas, and the established 
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process or design which has probably reached the 
stage of mass production by much expenditure of 
effort. Where, in the common interest, the new idea 
ought to be developed, it may easily be desirable to 
compensate the superseded industry with a fraction of 
the profits taken ay the new one. 

Patent protection is sometimes invoked, not for the 
sake of establishing a monopoly, but simply to prevent 
a competing interest doing so. In this case, the provi- 
sional application is carried as far as the complete 
stage, and then allowed to lapse, after which the ideas 
are, of course, open to all to use. Another alterna- 
tive practice is to maintain the patent, but to have it 
endorsed “ licence of right,” so securing a reduction in 
the renewal fees in return for permitting its use to 
others on a reasonable basis. 

Closely associated with the question of patents, in 
its effect on the organisation of industrial research, is 
the disclosure of activities before an investigation 
has reached a stage at which subject-matter for a 
patent can be formulated. It is frequently of great 
value to a competing interest to know the lines on 
which a research is being carried out. A mind 
coming fresh to a half-solved problem can sometimes 
take the final step to a successful conclusion more 
rapidly than the original investigator, and this pre- 
patent stage can quite easily be of vital importance 
in competitive industry. 

It is evident that protection of new ideas by secrecy 
or by patents is a factor which must be considered 
in the region of applied research, the more competi- 
tive the conditions the more influence will it have. 
On the other hand, the gap between discovery or 
invention and practical application so often requires 
the expenditure of large sums of money that without 
adequate safeguards in the way of protection to back 
the investment the original ideas may never be brought 
to fruition. 


Possibilities for the Future 


Research in British industry has gone a long way 
in the past twenty-five years. Many firms are con- 
vinced of its value and are spending large sums 
annually in maintaining laboratories. There is also 
a good deal of co-operative effort between firms, both 
with and without Government support. University 
facilities are widely used and a supply of scientific 
investigators is being ensured. 

It is sometimes thought that, with industry operating 
on a competitive basis and secrecy and self reliance, 
essential, effective co-operation in research is impos- 
sible. Individuality in industrial concerns is certainly 
a very real factor. Some organisations decline to 
disclose any information whatever about their research 
activities, nor is it always the backward firm which is 
reticent as is sometimes stated. One of the funda- 
mental problems to be faced is how to secure the 
sharing of knowledge between these organisations 
which, by their close contact with practical applica- 
tions of science, know the problems and themselves 
are producing continuous additions to knowledge. 
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Fortunately, industry itself is very much alive to the 
needs of the case and only during the past few 
weeks the Federation of British Industries has 
appointed an influential committee to examine present 
facilities and future possibilities. 

One of the greatest services that can be rendered 
to industrial research to-day is the provision of im- 
proved means for the cross-fertilisation of ideas, 
Science and industry need to be brought into ever 
closer contact. University scientists must get into the 
factories and workshops of industry and see for them- 
selves the many ingenious operations and processes 
going on smoothly day by day. Interchange of re- 
search staffs has been talked of for years but only 
practised by a few of the more progressive firms, 
such facilities for taking refresher courses in the 
universities should be widely extended. Committees 
we have in abundance, but as a means of cross- 
fertilisation they cannot compare with the interchange 
of environment by the actual investigators. 

The extent to which Government intervention is 
necessary or desirable to secure the desired ends is 
a matter of opinion; there are advantages and dis- 
advantages. The history of the successful reseazch 
association provides a strong argument in favour, 
while the success of those industries in which co-opera- 
tive research has been secured without assistance from 
Government is equally convincing in the opposite 
direction. Government can certainly help by pro- 
viding the financial basis of confidence which is some- 
times necessary to tempt an industrial concern into 
the field of long-term research; it can give encourage- 
ment when the return from the investment seems to 
be uncertain; but Government cannot attempt to 
replace industry's own laboratory organisations. 
These must be in the closest contact with production. 
Government is too detached. No one would claim 
that the Department of Scientific and Industrial Re- 
search to-day is in very close touch with the research 
going on in the large industrial laboratories, nor is the 
total flow of knowledge through the research associa- 
tions more than a fraction of what it might be. 

By some means or other, Government controlled 
or otherwise, industrial research does require a live 
central co-ordinating secretariat which would com- 
mand respect in the industrial world and would be in 
contact with a first-class scientific, technological and 
patent library. Such a body should maintain a com- 
prehensive and accessible record of all researches in 
progress and completed, so as to bridge the gap 
between discovery and application and shorten the 
present long period which elapses between the birth 
of knowledge and its availability for use. A valuable 
service would be the formulation of new problems and 
their allocation to suitable investigators. 

One of the duties of such an organisation as en- 
visaged might be to secure secrecy at certain stages 
of an investigation in the interest of originating mem- 
bers and to decide when, in the public interest, publi- 
cation is desirable. If, further, it could be granted 
the right to extract payment from industry for the 
use of non-patentable newly discovered scientific prin- 
ciples and to re-invest the proceeds in research, we 
might indeed see a remarkable development. 
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TIN-FREE GEAR BRONZE 


By R. F. HUDSON 


This article discloses a research conducted by the 
Phosphor Bronze Company upon the foundry tech- 
nique and characteristics of an antimony-nickel alloy, 
developed by the Hamilton Gear & Machine Company 
of Toronto, and of which a_ preliminary report 
appeared in our issue of December 31 last. 


Castability 


Copper-nickel and antimony were ingotted in the 
following proportions:—7.5 antimony, 2.0 nickel, and 
90.5 per cent. copper. Commercial antimony was 
used plus Monel bar end scrap (Si trace) and B.S. 
copper ingots; this was ingotted and the ingots used 
for all the following melts, together with returned 
heads and gates. 

Sand, chill and centrifugal castings were all made. 
In the case of sand and centrifugal castings, no trouble 
was observed, the metal being fluid and easy running, 
most of the castings being poured at aboui 1,200 deg. 
C. When the temperature was lowered to 1,150 deg. 
C., a skin appeared on the metal surface and the first 
traces of sluggishness were seen. The metal was clean, 


Fic. 1—SHOWING METHOD 
OF CASTING TEST- 
PIECES. 


and top pouring was employed to ensure progressive 
solidification. In the case of the chill-cast sticks, 
minute gas- or blow-holes were present in all the 
small diameters, suggesting that the alloy solidified so 
rapidly that air and mould gases were trapped. This 
is perhaps one of the reasons for the low physical 
properties of this material shown in Table I. The 
contraction of this alloy observed in green-sand cast- 
ings was approximately 7 in. to the foot. 
Appearance—The castings had a good finish in 
green and dry sand, and no metal penetration occurred. 
Melting—Both forced-draft and natural-draft fur- 
haces were used in melting, and undoubtedly the best 
results were found in oil-fired and coke-fired forced- 
draft furnaces. No excessive oxidation or gas absorp- 
tion occurred, and reasonable physical properties were 
maintained. On the other hand, when natural-draft 
coke-fired furnaces were used in conjunction with a 
slightly reducing atmosphere, “ spewing” occurred, the 
evolution of H forcing the molten metal to expand in 
runner basin. Even when an oxidising flux (con- 
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Castability, Physical Properties 
and Micro-Structure of a new 
Antimony-Nickel Alloy 


taining manganese dioxide) was used, there was still 
no tendency for the heads to sink. Many of its 


characteristics were in marked similarity to 90/10 
tin-bronze. 


Physical Properties 

Table I shows the results obtained when cast in 
sand, statically chill cast and centrifugally cast. It 
will be observed that in contradiction to spun 
phosphor-bronze, the results of this alloy in compari- 
son to sand castings give lower figures, except in the 
case of the density and Brinell hardness. Close agree- 
ment was found with the published figures, and also 
with the statement regarding the lack of advantages 
associated with chill-cast gear blanks over sand-cast. 
Although the photomicrographs indicate that chill, and 
more especially centrifugal, castings have more, and 
also a finer, distributed bearing constituent (blue solu- 
tion) most probably a beta solid solution. 


Fic. 2.—SAND-CAST TEST-PIECE SHOWING BLUE 
CONSTITUENT OF BETA SOLID SOLUTION CON- 
TAINING APPROXIMATELY 30 TO 40 PER CENT. 
ANTIMONY, SURROUNDED BY CORED ALPHA 
SoLip SOLUTION. (x 300.) 


The Izod values, and in fact all the physical proper- 
ties with the exception of yield point and the Brinell 
hardness, were found to be slightly lower than the 
equivalent copper-tin-phosphorus alloys. However, the 
figures shown are high enough to ensure a commer- 
cial value and use for this alloy. 

The author’s firm is now trying out in service both 
sand and centrifugally cast gear wheels, and from 
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Tin-Free Gear Bronze 


these tests it is hoped to obtain most valuable 
information. Some pressure castings were also manu- 
factured (pipe castings with 4} in. wall section), and 
these, on testing with compressed air, were found 
quite satisfactory at 100 lbs. pressure. 

Table I gives the test results obtained co-related 
to analysis and pouring temperatures for sand, chill 
and vertically spun castings. For comparison are 


Fic. 3.—SAND-CAST TEST-PIECE SIMILAR TO FIG. 
2. Botu Fics. 2 AND 3 SHOW SLIGHT TRACES 
OF POROSITY, THIS BEING DUE TO THE LONG 
FREEZING RANGE. (x 500.) 


Wea 


Fic. 5.—SaAND-CAST TEST-PIECE, SHOWING BLUE 
ISLANDS OF BETA SOLID SOLUTION, EMBEDDED 
IN AN ALPHA SOLUTION. (x 1,000.) 
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given figures for a phosphor bronze alloy. Fig. | 
gives the method used for the sand cast test-piece, with 
a central downgate from which four ingates run into 
risers at the corner of the casting. Each casting is in 
the shape of a square making two tensile test-bars 
and two Izod bars. The chill cast bars were machined 
from a 4-in. dia. 2-ft. cast stick, and the centrifugally- 
cast pieces cut from a small gear blank. 


Micro-Structure 


Figs. 2 to 6 give the structure at various magnifica- 
tions of sand and centrifugally-cast Sb-Ni-Cu alloy. 


Fic. 4.—CENTRIFUGALLY-CAST TEST-PIECE, SHOW- 
ING SIMILAR STRUCTURE, BUT THE BLUE BETA 
CONSTITUENT BEING MUCH MORE FINELY DIs- 
TRIBUTED AND IN LARGER AMOUNTS. (x 500.) 


Fic. 6.—SAND-CAST TEST-PIECE, EXACTLY AS 
ABOVE, BUT More DEEPLY ETCHED. (x 1,000.) 
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Tin-Free Gear Bronze 


Two phases are very prominent, a cored structure 
similar to the tin-copper cored phase. This is 
undoubtedly an alpha solid solution of Ni, Sb, and 
copper. This phase at low magnifications has a 
light fawn appearance through which is dimly seen 
the cored structure. 

In the second main structure are dispersed blue 
islands of a beta solid solution containing approxi- 
mately 30 to 40 per cent. antimony surrounded by 
the cored alpha solid solution. This beta phase is 
definitely the hard bearing constitutent. 

Fig. 4 shows a centrifugally-cast specimen with much 
more beta solid solution ensuring longer bearing life 
for this method of casting. There are therefore all 
the attributes of a typical bearing alloy, a fairly 
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Machining.—This property is quite good, and tools 
last a little longer than with tin-bronzes. 

Electric Welding.—This alloy is readily repaired by 
welding, using copper-tin flux covered electrodes and 
the electric arc method (D.C.). 


Conclusion 


This alloy appears to have favourable ibilities, 
especially with thin sectioned sand-cast bushes and 
gear blanks and heavier sectioned castings made by 
the centrifugal process. The Phosphor Bronze Com- 

ny is conducting further tests on physical and wear- 
ing qualities, and also they have on hand tests on this 
alloy after various heat-treatments. 

As an appendix a report from Dr. W. T. Pell 
Walpole, of Birmingham University, is given on micro 
specimens and micro photographs sent for his 
examination. 


TaBLe I.—Showing Physical Properties of the Hamilton Alloy. 


TS. E. Pouring 
Tons Tons | percent.) Brinell Ft.-Ibs. temp 
Alloy. Method. Density. per on postion. 0.45 deg. Remarks. 
sq. in. | sq. in. 2 in dia. bar. C. 
7.32 Sb | Dry sand 8.16 1.2 14.7 9 69 to 82 3 to 5 1,160 Slightly 
1,80 Ni segregated. 
90.75 Cu 
Green sand .. 8.17 10.5 13.3 5 _ 3 to 5 1,200 Slightly 
segregated 
Chill .. 8.55 10.0* | 10.5* 2 81 to 89 |1.5to2.5) 1,200 Fine 
grain. 
Centrifugal .. 8.58 11.6 14.0 3 101 1 to2 1,190 Fine 
grain. 
11.05 Sn | Dry sand 8.37 10.0 17.2 12 85 4 to 6 1,100 _ 
0.28 P 
88.67 Cu | Centrifugal .. ot Bai 12.2 19.8 10 105 _ 1,140 _ 
* Average of three tests all bars slightly flawed. 
soft and yielding matrix, included in which are isolated APPENDIX. 


particles of a hard bearing compound. 

At high magnifications doubt arises regarding a 
third phase, the originators of the alloy claim three 
phases; this may be so, but personal opinion is that 
this alloy contains only two. A third sometimes seems 
to be visible, but it is suggested that perhaps this is 
due to over etching. The etching solution used was 
ferric chloride and dilute hydrochloric acid. The 
beta solid solution (containing 30-40 per cent. Sb) also 
appears at the grain boundaries forming an eutectic 
solidifying at 640-650 deg. C. Black specks may be 
seen in this constituent; these are probably oxide 
inclusions. Because of the prolonged freezing range, 
another agreement is reached with phosphor bronze, 
and care must be taken to ensure rapid solidification 
o obtain good bearing properties, and sound castings. 


ALLOY: ANTIMONY 7.5 PER CENT., NICKEL 
2 PER CENT., COPPER BALANCE. 


By Dr. W. T. PELL WALPOLE. 


The microstructure consists of: (1) A heavily cored 
alpha (Cu-rich) solid solution varying in the etched 
condition from dark brown at the cores to pale straw 
at the boundaries; (2) pools of a second blue con- 
stituent (probably the beta of the Cu-Sb system with 
some Ni in solu.) at the alpha boundaries. The beta 
is harder than the alpha and presumably is intended 
to act as the usual “hard particle constituent” in 
the bearing. At high magnifications the beta has a 
marbled appearance which probably indicates a partial 

(Concluded overleaf.) 
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QUALITATIVE NICKEL TESTS 
DETAILS OF AMERICAN PROCEDURE 


Two simple and very rapid tests for the qualitative 
determination of nickel in steel are in daily use at 
the Spaulding and Jennings Works of the Crucible 
Steel Company, according to “ The Iron Age.” 

Method No. 1, because it requires only two solu- 
tions and a piece of white blotting paper, is particu- 
larly applicable for use in the various operating de- 
partments of a steelworks or manufacturer’s plant. It 
is not necessary to send samples to the laboratory for 
identification. All that is required of the laboratory 
is to make up the two solutions. 

Method No. 2, since five solutions and small pieces 
of filter paper are required for its application, requires 
specimens to be sent to the laboratory. It has, how- 
ever, several advantages over the first method. It 
can be used on any shape. A moistened piece of 
filter paper will adhere to all such materials, whereas 
a drop of acid mixture used in the first method would 
run off the surface of any piece that is not flat before 
accomplishing the desired objective. 

As weaker solutions are used in method No. 2, this 
is the only method that can be used satisfactorily in 
testing plated steel for nickel, especially if an analysis 
is required of the steel beneath the plate. The acid 
absorbed by the filter paper will not eat through the 
thin plating of nickel. While it has been frequently 
necessary to determine what metal has been used to 
plate fishing rods, wire, small drop forgings and stamp- 
ings, method No. 2 has never failed in Ni detection. 

The test by method No. 1, while not sufficiently 
accurate for a quantitative analysis, can be used to 
distinguish between steels containing about 3.5 per 
cent. nickel, those containing about 1.0 to 1.5 per cent. 
nickel, and those which contain no nickel. 

The solutions must be made accurately and, for 
ordinary use, 2 ozs. of each will last for a long time. 
Solution No. 1 is as follows:—100 cc. of concentrated 
nitric acid, 25 cc. of syrupy phosphoric acid, 85 per 
cent., and 125 cc. of water. 

Solution No. 2 is made up as follows:—(1) 1 grm. 
of dimethylglyoxime is dissolved in 60 cc. of con- 
centrated glacial acetic acid; (2) 10 grms. of ammonium 
acetate, c.p., is dissolved in 30 cc. of ammonium 
hydroxide, 0.90 specific gravity, cp. When com- 
pleted, the first solution is poured into the second 
solution, mixed well, and transferred to a_ glass- 
stoppered bottle. 

In making the test by method No. 1, a small area 
on the steel is cleaned with a file, emery cloth, or 
other means. One drop of the first solution is placed 
on the steel, allowed to react for 10 secs., and blotted 
with the blotting paper. A drop of the second solu- 
tion is then placed on the blotter. Very deep red 
indicates 3.5 to 5 per cent. Ni, pink indicates 1 to 1.5 
per cent. Ni; unalloyed carbon steel gives a brownish 
tinge, and stainless steel a carmine coloration. 

In using the solution, a glass rod can be dipped 
into the bottle, and a sufficient quantity will adhere 
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to the rod for testing purposes. Separate rods should 
be used for each solution or they will become mixed 
and will not give a clear and accurate reaction. It 
is better to use a clear glass dropping bottle for the 
nitric-phosphoric acid solution, and a coloured glass 
“nose drop” bottle for the acetic acid-dimethyl- 
glyoxime solution. 

The test for nickel by method No. 2 is likewise 
a simple operation. Following are the necessary re- 
agents:—Ammonium persulphate, 15 per cent. solu- 
tion; nitric acid, 10 per cent. solution; tartaric acid, 
5 per cent. solution; dimethylglyoxime, 1 per cent. 
solution in alcohol; ammonium hydroxide, 1 part with 
a specific gravity of 0.90 to 1 part of water; filter 
paper, pieces about 4 in. square. 

In making the examination, moisten a piece of 
filter paper with nitric acid, lay it on a clean steel 
surface for 2 mins. Good contact is essential. 
Transfer the paper to a 100-cc. beaker. Add 5 cc. 
of ammonium persulphate and a few drops of nitric 
acid to be sure all iron stain is removed from the 
paper. Mix well. Add 10 drops of tartaric acid 
solution, 5 drops of the dimethylglyoxime solution, 
and 1 cc. of ammonia. Mix well, using a glass stirring 
rod. Nickel is shown by a red coloration. 


TIN-FREE GEAR BRONZE 
(Concluded from previous page.) 


completion of the reaction 8-e which occurs at about 
450 deg. C. It should be noted also that with fairly 
deep etching the alpha develops a sub-boundary struc- 
ture which may give the impression that there are 
actually two yellow phases present. It is thought, how- 
ever, that this is purely an etching effect. 

The whole structure is rather porous (pinhole 
shrinkage cavities), no doubt due to the very long 
freezing range (about 400 deg. C.). These features 
are shown in the micrographs when taken at x 300 
and x 1,000 respectively. 

The above analysis is in accord with the interpreta- 
tion of the constructional system Cu-Sb-Ni, having 
regard to the lack of equilibrium due to the specimen 
being in the “as cast” condition. Copper and nickel 
are mutually soluble, each can dissolve (in equilibrium) 
about 8 to 9 of Sb, and with high Sb content each 
forms a beta phase, containing less than 30 to 45 
per cent. Sb will form (at high temperatures) only two 
phases, alpha and beta. Both beta phases undergo 
transitions at lower temperatures. An alloy contain- 
ing 74 per cent. Sb and 2 per cent. Ni would, on 
equilibrium, be entirely alpha, but with normal rates 
of cooling should consist of heavily cored alpha with 
a certain amount of beta which may be partially 
changed to e during subsequent cooling. The liquidus 
of the alloy is approximately 1,020 deg. C., the solidus 
approximately 650 deg. C. 

This report has been published with the kind per- 
mission of Mr. G. T. Hyslop and Mr. W. Smithson. 
directors of the Phosphor Bronze Company, Limited. 
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By W. HEWITT 


A list of the principal alloying elements and ferro- 
alloys, with their approximate composition and melting 
points, is given in Table I. Significant elements only 
are shown. Iron constitutes the balance of the re- 
mainder, but small quantities of silicon, phosphorus, 
sulphur and other elements may be present. 


TARLE I,—Aloying Materials. 


Cc iti 
omposition. melting 
Metal. Grade. Per cent. int, 
leg. C 
Ferro manganese | Standard ..| 80Mn. 7(C. 1,260 
Low C ..| 80 Mn. 1.5C. 1,300 
Spiegel .. <a 20 Mn. 5C. 1,150 
Silico-manganese 65 Mn. 20Si. 10C. | 1,280 
Ferro-silicon .| 50 per cent. | 50 Si .. ea .-| 1,185 
..| 75 percent. | 78 Si.. 1,175 
Calcium-silicide . . -— 30 Ca. 65 Si -| 1,100 
Ferro-chrome ..| Standard ..| 65 Cr. 6C .| 1,260 
” LowC ..| 65 Cr. 0.1 to2C 1,300-1,350 
Chrome-silicide .. 40 Cr. 508i 1,300 (?) 
Ferro- 
molybdenum —- 70 Mo. 1max.C ..| 1,600 
Ferro-tungsten .. _ 80 W ae 1,850 
Ferro-vanadium 35V.. 1,450 
F. Silicon-Zircon- 
35 Zr. 40 Si 1,250 (?) 
Ferro-titanium ..| Low C ..| 20-30 Ti. 5-10 Al ..| 1,350 (?) 
HighC ..| 30-40 Ti. 5C 1,350 (2) 
Aluminium 99 Al 650 
Nickel (pig) 99 Ni 1,450 
Nickel F (shot) .. 92 Ni. 7 Si 
Copper + 100 Cu 1,080 


The question why ferro-alloys are used might be 
asked in three different senses, thus:—(1) Why are 
they used instead of the pure metals? (2) What are 
the metallurgical reasons for using them? (3) What 
practical value have the steels made with the various 
ferro-alloys to modern industry and civilisation? 

Regarded from the first aspect, two principal reasons 
can be advanced. 

Cheapness.—It is simpler and cheaper to produce 
the ferro-alloy than the pure metal in many cases, 
because iron is generally present in ores of other 
metals and is reduced along with the desired element 
in the smelting process. Besides this, many metals 
have a high melting point and would be difficult to 
smelt at all if no iron were present. The iron in 
the ferro-alloy does no harm, since on addition to 
the molten bath it becomes incorporated in the metal. 

Low Melting Point—The low melting point of the 
ferro-alloys as compared with the corresponding pure 
metals, makes them more readily soluble in the steel 
or cast iron. Many of the alloying elements such as 
Si, Cr or W have very high melting points. 

As regards the metallurgical reasons for their use, 
to describe all the reasons in detail would be to 
recapitulate the whole of the iron and steel maker’s art. 


* Extracted from a lecture read before the Institute of Australian 
Foundrymen, Mr. W. Main presiding. 
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FERRO-ALLOYS IN AUSTRALIA 


A Review of Current Practice 
and Present Volume of Out- 
put in the Commonwealth 


Questions of oxidation and de-oxidation, slag control, 
temperature control and many other factors would 
have to be considered. To use ferro-alloys to the best 
advantage so as to make clean sound steel of correct 
composition, and to prevent loss of the alloying 
elements by oxidation, a general idea of the 
rinciples involved is necessary. There are two distinct 
unctions of ferro-alloys: (a) In the first place, some 
of them are used as de-oxidising and cleansing agents, 
to put the molten metal in a condition suitable for 
subsequent addition of alloying elements; (0) in the 
second place, the alloying elements themselves are 
added to produce the desired type of steel or iron. 


Australian Resources 


No nation, except perhaps the group of nations 
comprising the British Empire, is self-sufficient with 
respect to supplies of raw materials for all the various 
ferro-alloys. Even the U.S.A. and Russia are not 
self-sufficient. The position of Australia is interesting. 
Prior to the war, most of her alloying elements for 
steel and iron were imported, many of them from 
countries controlled by the Axis, such as Italy, Japan 
and Norway, where cheap hydro-electric power is 
available. With the prospect of another major war 
soon to eventuate the Commonwealth Scientific and 
Industrial Research in Australia early in 1937, assisted 
by the major user of ferro-alloys, the Broken Hill 
Pty. Company, Limited, decided to investigate the 
possibilities of local production. Adequate electric 
power was available at Newcastle and the necessary 
technical knowledge was readily obtainable. The only 
problem, then, was the availability of raw materials. 

In general it cannot be said that we are particularly 
well favoured by Nature in this regard, for many of 
the necessary ores are not mined in Australia. It 
will be of interest to consider briefly the sources of 
supply of a number of the alloying elements before 
proceeding to a description of the methods of pro- 
duction. 

Silicon—Ample es of quartzite are available 
at many places throughout Australia. 

Manganese.—Several deposits of medium-grade 
manganese ore are known, such as that at Pernatty 
Lagoon in South Australia. Stocks of high-grade ore 
have been imported from India to supplement local 
supplies. 

Chromium.—Several small low-grade deposits are 
known, but these are more suitable for making refrac- 
tory chrome bricks. There is the possibility of a 
good deposit being proved in Western Australia. New 
Caledonia has good deposits of fairly high grade ore, 
and present production of ferro-chrome is partly from 
this and partly from stocks of ore imported from 
Rhodesia. 

Tungsten.—Ample supplies are available locally. 
Scheelite (CaWO,) is mined at King Island in Bass 
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Ferro-Alloys in Australia 


Strait, whilst wolframite (FeMnWO,) comes from 
Tasmania. 

Molybdenum.—-The known deposits of molybdenite 
(MoS,), the chief ore of molybdenum, are very limited 
in Australia and imported ferro-molybdenum is still 
being used. However, the local deposits are being 
developed and it is hoped they will prove extensive 
enough to make the country self-sufficient in this 
mineral. 

Vanadium.—No deposits of any value are known. 
Local production of ferro-vanadium is from fused 
vanadium pentoxide imported from Rhodesia. 

Zirconium and Titanium.—Ample supplies are avail- 
able from extensive black sand deposits occurring on 
the North Coast of New South Wales. 

Of the elements used in iron and steel production 
as simple metals, not as ferro-alloys, the following 
deserve mention: — 

Nickel——At present imported chiefly from Canada. 
Deposits of ore occur in New Caledonia and could 
no doubt be smelted in Australia if necessary. 

Copper.—Local deposits are adequate, and produc- 
tion is chiefly from Mt. Lyell in Tasmania. sewed 
lytic refining is carried out at Port Kembla. 

Aluminium.—A considerable amount of this element 
is used in steel production and aluminium imported 
from America meets all demands. Low-grade deposits 
of bauxite are known in Australia, and local pro- 
duction of Al is contemplated. 


Manufacture of Ferro-Alloys 

There are three principal methods, viz.: (1) Blast 
furnace, used only for high-carbon ferro-manganese 
and ferro-phosphorus; (2) electric arc furnace, which 
can be used for all ferro-alloys, but for economic 
reasons some of the alloys required in small quantities 
are made by the third method; and (3) thermit 
crucible, in which process the ferro-alloy is produced 
in a small cone-shaped crucible by reduction of the 
ore with aluminium. 


Blast Furnace Method 

The type of furnace employed is the same as that 
in which ordinary pig-iron is smelted. It consists of 
a large more or less cylindrical shaft lined with fire- 
brick, up to 90 ft. high by 25 ft. diameter. The 
charge is introduced at the top of the shaft and 
consists of layers of ore and flux with layers or splits 
of coke between. Compressed air is blown in through 
tuyeres a few feet above the bottom of the shaft and 
the metal which is smelted is tapped off through a 
taphole near the bottom. Slag is taken off through 
a separate slag notch. 

Ferro-manganese (High-Carbon).—This_ is usually 
manufactured in a blast furnace normally used for 
the production of pig-iron. As manganese tends to 
cut out the lining it is customary to make the ferro- 
manganese near the end of a blast-furnace campaign, 
when the lining is nearly worn out. The manganese 
ore used is a double oxide of iron and manganese, 
containing some silica. The iron and silica contents 
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should be as low as possible. Coke and limestone are 
used in the same way as for pig-iron production, but 
considerably larger proportions of each, nearly 
double, are required. 

High-carbon ferro-manganese has been produced by 
this method in the blast furnace at Whyalla, using 
manganese ore from Pernatty Lagoon, and a satis- 
factory grade containing 70 per cent. Mn and 6 to 7 
per cent. C produced. It may be considered that 
henceforth Australia will be self-sufficient in this alloy. 
It may be of interest to note that ferro-manganese 
was made at Newcastle in a small blast furnace 
specially built for the purpose during the First World 
War, but subsequently demolished. 

Ferro-phosphorus—An 18 per cent. P grade can 
be made either in the blast furnace or the electric 
furnace, but the former is more usual. The charge 
consists of iron ore, phosphate rock and coke. Some 
difficulties are encountered in making ferro-phos- 
phorus, and it is unlikely that it will be made in 
Australia at present. The necessity for using ferro- 
phosphorus has been largely eliminated by the fact 
that phosphorus can be caused to revert into the 
metal from slag in the open-hearth furnace by charg- 
ing phosphate rock and subsequently adding sand to 
make a semi-acid slag. 

Phosphorus is introduced into pig-iron in the blast 
furnace by adding small quantities of phosphate rock 
to the normal charge, and this is the method adopted 
in Australian blast furnaces for making the so-called 
“special” high phosphorus grades of pig-iron. It is 
quite probable that phosphorus could be reduced from 

hosphate rock in the cupola furnace by adding it 
instead of limestone in the charge when making high- 
phosphorus cast iron. 


Electric Furnace Method 


The type of furnace and auxiliary plant used can 
best be described by reference to the plant installed 
at Newcastle—this may be considered typical of good 
modern practice. The Newcastle plant commenced 
operations in November, 1940, and will be of per- 
manent value to Australia, providing employment and 
ensuring supplies of essential ferro-alloys both in war 
and peace. There are three large electric furnaces of 
3,500 KVA. capacity, made to a special design, and 
one smaller 1,200 KVA. 2-ton furnace of conventional 
type (‘Lectromelt), as used in steelfoundries, These 
furnaces are located in a row on an elevated floor in 
the main building adjacent to the transformer rooms. 

The raw materials are stacked in a stockyard out- 
side the building, and are crushed in a gyratory-type 
crusher before being taken to the storage bins. 
Generally speaking, the necessary raw materials for 
any grade of ferro-alloy are the oxide ore of the 
metal and coke as the reducing agent. Some small 
steel scrap is added if sufficient iron is not present in 
the ore to make the desired grade of alloy. Small 
quantities of fluxing agents, such as lime or fluorspar, 
are also added. These raw materials are withdrawn 
from their respective storage bins in correct propor- 
tions, and fed into a rotary mixing machine of the 
concrete mixer type. From here they are transferred 
in steel bins to the charging floor beside the furnaces. 
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Ferro-Alloys in Australia 


Furnace Constructions—The three large furnaces are 
of the same design, being built of mild steel plate and 
lined with carbon blocks about 2 ft. thick. The 
diameter inside the lining is about 17 ft., whilst the 
depth is 5 ft. 6 in. The flat portion at the 
back of the furnace shell is of stainless steel 
plate, with the object of preventing eddy 
currents. The furnaces are of the fixed (non- 
tilting) type and are tapped through an opening near 
the bottom. They are open at the top, that is, there 
is no roof, and the charge is simply shovelled in 
around the electrodes. The arc is maintained on the 
molten metal, well submerged beneath the overlying 
charge. Hence the melting and reduction of the 
charge takes place near the bottom, and much of the 
fume arising is condensed by the cold charge above. 

The three electrodes are of the amorphous carbon 
variety, 30 in. diameter, and supported from above 
by stout water-cooled copper clamps which conduct 
the current. Automatic regulation of the height of 
the electrodes is governed by electric winches, and 
new electrodes are attached as necessary by means of 
threaded jointing nipples. Current is supplied by a 
3,500 KVA. transformer, one to each furnace. Volt- 
age control is maintained by tappings from the 
secondary windings, 80 and 115 volt taps being pro- 
vided. The operation of the furnaces is on a three- 
shift basis, seven days a week. They are Eo at 
intervals of about two hours into ladles or sand beds 


Current Production at Newcastle 


Ferro-silicon—A 50 per cent. grade is made, and 
a 75 per cent. grade could be made if necessary. 
Carbon content is about 0.02 per cent. The charge 
consists of the following materials in approximate 
quantities required to give one ton of ferro-silicon 
(50 per cent. grade): Quartzite, 2,500; coke (85 per 
cent. fixed carbon), 1,350; and steel scrap, 1,000 Ibs. 
One or two cwts. of burnt lime and roll scale may 
also be added to assist furnace operation. There is 
no slag formed in smelting ferro-silicon and the only 
loss is in the gas and fume which are given off from 
the top of the furnace. The molten metal is tapped 
from the furnace into a ladle, poured then into a 
sand bed where it is allowed to cool before being 
broken up with a hammer for loading into drums. 

Ferro-silicon-zirconium.—This material contains 
approximately 40 per cent. Z, 40 per cent. Si and 
16 per cent. Fe with 0.02 C. It is made in a very 
similar manner to ferro-silicon except that zircon sand 
is used instead of crushed quartzite, with very little 
steel scrap. It is impossible to produce a pure ferro- 
zirconium by this means since silicon is present in 
the zircon sand and is reduced along with the zir- 
conium. Overseas production of 
conium has chiefly been by the thermit process, or 
in small electric furnaces, and Broken Hill Proprietary 
are probably the first to produce it in furnaces of 
arge capacity. 

Ferro-chrome (High-Carbon).—A 65 per cent. grade 
containing 5 to 6 per cent, C is made in the large 
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furnaces. The charge for 1 ton of ferro-chrome 
approximates: Chrome ore (chromite 45 to 50 per 
cent. Cr,O,), 4,000; and coke, 950 lbs. Two or three 
cwts. of sand and fluorspar are also added to assist 
in the formation of a fluid slag. The metal and slag 
are tapped into a ladle which is bottom poured into 
a crucible-shaped mould, where it cools out and is 
subsequently broken up for despatch. 

Ferro-chrome (Low-Carbon).—Several grades are 
made containing 65 per cent. Cr with carbon contents 
of 2, 1, 0.2, and 0.1 per cent. max. The material 
cannot be made in the large furnaces, owing to carbon 
pick-up from the electrodes. It is produced in the 
2-ton tilting furnace, but requires as an intermediate 
step the production of a low-carbon ferro-chrome- 
silicide in the large furnace. This chrome-silicide has 
the approximate composition Fe 10 per cent., Cr 40 
per cent., Si 50 per cent., C less than 0.2 per cent., 
and is made by replacing some of the chrome ore in 
the large furnace charge with quartzite. The high- 
silicon content prevents carbon pick-up. 

The chrome-silicide is charged into the 2-ton furnace 
with chrome ore and lime, and the silicon it contains 
reduces the iron and chromium in the ore, whilst the 
lime fluxes the silica formed. Considerable care has 
to be taken in making low-carbon ferro-chrome with 
less than 0.2 per cent. C, and a high voltage (about 
200 volts) is used to maintain a long arc to | ago 
carbon pick-up. The product is tapped from fur- 
nace and handled in the same way as high-carbon 
ferro-chrome. 

Ferro-manganese (Low-Carbon).—This product has 
not yet been made at Newcastle, but can be produced 
in a similar manner to that used for low-carbon ferro- 
chrome, that is, by making an intermediate product, 
manganese-silicide, in the large furnace and using it 
to reduce manganese ore in the small furnace. Inter- 
mediate product composition, 15 per cent. Fe, 60 per 
cent. Mn, 20 per cent. Si; low-carbon ferro-manganese, 
15 per cent. Fe, 80 per cent. Mn, C less than 2 per 
cent. 


Thermit Crucible Process 


In this process no external heat is required to make 
the ferro-alloy, the reduction of the metal from the 
ore being carried out by means of an exothermic 
reaction with aluminium powder. The process is 
similar in principle to the thermit method of making 
welds, wherein molten steel is obtained by reduction 
of roll scale in a crucible with aluminium. The con- 
centrates of the required ore are mixed with the 
powdered aluminium in a cone-shaped crucible of 
mild steel plate lined with a pug of burnt magnesite 
and silicate of soda, which has to be dried out very 
thoroughly before using the crucible. 

The mixture is fired by setting off an ignition powder 
(consisting of finely divided aluminium powder with 
an oxidising agent such as barium peroxide or potas- 
sium perchlorate), and the charge itself is thereby 
caused to ignite. The ore is reduced to metal by the 
aluminium, and the alumina formed, together with 
other impurities present, are fluxed off, a little fluor- 
spar or similar material being added in the charge. 
The metal settles out beneath the slag and when cool 
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Ferro-Alloys in Australia 


the button is removed and broken up with a hammer. 
The weight of the button obtained is about 1 cwt. 
or a little more. The ferro-alloys produced at New- 
castle by the thermit process are as follow: — 

Ferro-tungsten—A 75 per cent. grade is made, 
using concentrates of scheelite (CaWO,) or a mixture 
of scheelite and wolframite (FeMnWO,). The calcu- 
lated quantity of aluminium powder is added together 
with a little roll scale, soda ash for sulphur removal 
and fluorspar for increasing the slag flui 7 to ensure 
good separation of the metal from the slag. There 
is only a trace of carbon in ferro-alloys made by the 
thermit process. 

Tungsten Powder.—This is also made at Newcastle 
for use both as a finishing addition in high-speed steel 
manufacture, and as a basis for the production of 
tungsten carbide tool tips. In making tungsten powder, 
wolframite is the raw material, and it is treated 
chemically to obtain a fairly pure tungsten oxide. This 
oxide is then reduced by hydrogen or coke-oven gas 
in tubes heated to a high temperature. 

Ferro-vanadium—A 30 to 35 per cent. grade is 
made, using fused vanadium oxide with the necessary 
aluminium powder, some steel filings and a little 
fluorspar. A little ferro-silicon may also be added, as 
a small percentage of silicon in a ferro-alloy helps 
to make it brittle for breaking. In making ferro- 
vanadium, a large amount of fume is given off, but 
as vanadium is a very expensive element, the fume is 
collected for re-treatment. 

Ferro-titanium.—The raw material is a concentrate 
of rutile (titanium oxide) obtained from black sand 
deposits. It is necessary to use aluminium in con- 
siderable excess so as to ensure reduction of the 
titanium. Roll scale is added to the charge to assist 
the melt and provide the iron in the ferro-alloy, whilst 
fluorspar is added for slag fluidity. Ferro-titanium 
contains 20 to 40 per cent. Ti and 5 to 10 per cent. 
Al, but the 40 per cent. titanium grade is difficult 
to produce except in the electric furnace. Made in 
this way it contains a high percentage of carbon and 
is called ferro-carbon-titanium. Several other alloys, 
such as ferro-molybdenum, are in the initial stages of 
production at Newcastle, but the above description 
gives a general idea of the processes employed. There 
is a small 200 KVA. furnace for small-scale work. 

Some experimental work has also been undertaken 
with what is known as the Chrome-X process, wherein 
treated chrome ore is mixed with a reducing agent 
such as ferro-silicon, and the mixture formed into 
briquettes for addition to the furnace bath or ladle. 
This process saves the cost of producing the ferro- 
alloy, and may be applicable to other elements besides 
chromium, but many difficulties arise which will have 
to be overcome before it is commercially practicable 
in Australia. 


Use of Ferro-Alloys in Cupola Practice 
Cast iron properly melted in a cupola is very little 


oxidised although air is blown through the metal as 
it melts near the tuyere zone. Oxidation is prevented 
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by the presence of silicon, manganese and carbon in 


the pig-iron. Actually a small percentage of the 
elements in the iron do suffer oxidation, but the oxides 
formed go into the slag and very little iron oxide 
remains in the iron tapped from the cupola; hence 
the use of de-oxidisers such as titanium, zirconium or 
aluminium is generally unnecessary in the ladle. 
Alloy additions may be made to cupola metal either 
by melting through the cupola or by addition to the 
iad!e, according to conditions. 

Ferro-silicon—This alloy has a somewhat different 
effect when put through the cupola as compared with 
its addition to the ladle. It is added to the cupola 
charge very often when melting high-steel charges, 
to obtain high strength iron or iron for making con- 
verter steel. It is also added thus when making high 
silicon acid-resisting irons by the cupola process. 
There is a strong tendency to oxidation, about 20 
per cent. of the silicon normally being lost, but this 
may be reduced by the process of briquetting the 
ferro-alloy before charging. 

Briquetting is a practice adopted for many ferro- 
alloys put through the cupola, and consists in pouring 
molten pig-iron round lumps of ferro-alloy, of pre- 
determined weight, placed in an open sand mould. 
The pig-iron solidifies around the alloy and protects 
it from oxidation when subsequently put through the 
cupola. Added to the ladle, ferro-silicon has a strong 
inoculating effect, and tends to make white iron grey 
or to cause grey iron to have very large graphite 
flakes and be very soft. Ferro-silicon dissolves in 
iron very readily, its solution lowering the temperature 
of the metal only little, if at all. Like all ferro- 
alloys, however, it dissolves better when in a fairly 
finely crushed state and when added not to the bottom 
of the ladle, but after the bottom of the ladle has 
been covered by molten metal. Addition of the 
crushed ferro-alloy is best made by running it directly 
on to the metal streaming from the cupola spout. 

Ferro-manganese.—Added through the cupola, or 
in ladle, in same way as for ferro-silicon. Oxidation 
loss is fairly high and briquetting is desirable. 

Ferro-chrome and Ferro-molybdenum.—Best added 
as briquettes through the cupola. If added in the ladle. 
the alloy does not dissolve readily and tends to form 
hard spots in the castings. 

Nickel—Added either in the ladle in the form of 
shot, or in pig-iron through the cupola. Since it is 
not oxidised in the presence of iron, briquetting is not 
necessary. 

Copper.—Owing to its low melting point, this ele- 
ment is added in the ladle. 

Sulphur—This is sometimes added to whiteheart 
malleable iron. Either stick sulphur or preferably 
ferrous sulphide are added in the ladle. 

Calcium-silicide—This is added to the stream of 
metal running into the ladle. It is a strong inoculant 
for graphite and chiefly used in the manufacture of 
Meehanite. 

Ferro-titanium, Ferro-zirconium and Aluminium— 
These are occasionally added to cast iron for special 
reasons, and must always be added to the ladle. | 

The author terminated his Paper with a_ similar 
survey of steelmaking practice. 
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PLASTIC COATINGS FOR CORE BOXES* 
By GEO. K. DREHER 


The aim of the patternmaker and production man 
for many years past has been to achieve a coating on 
wood patterns which could approximate the finish and 
texture of polished metal equipment. Approaches to 
this ideal have been accomplished through the use of 
fortifiers in shellac, lacquer base coatings, and the use 
of some paints. 

The need for this type of coating on wood patterns 
has been further stressed by the shortage of alumi- 
nium and magnesium during the present war pro- 
gramme, as well as by the usual high expense of metal 
equipment. The closest realisation of this ideal has 
been achieved by a process which can be termed 
“plastic veneering.” 


Materials Used 

The plastic veneering component in its liquid state 
is water-clear and can be coloured with the many hues 
of the rainbow through the use of various : ee. 
Patterns to be treated with this process should prefer- 
ably be free and clear of varnish, shellac or any other 
paint material, and must have no wax fillets or other 
greasy substances which might form a parting be- 
tween the wood and the plastic. 

Naturally, such porous materials as leather, plastic 
wood, water putty and plaster can be used as a fillet 
and patching material instead. The wood should be 
as smooth as possible with all cracks and open grain- 
ing treated with a filler or plastic wood. A bond is 
first applied to this bare wood pattern, after which 
the plastic is applied by spraying. The viscose plastic 
material is then sprayed on in successive coats of 
0.003 in. each. Att present each successive spraying is 
followed by treatment in a special solvent extraction 
chamber. Removal of this solvent permits blending 
the successive coats into one continuous film. 

Ordinary pine and fir patterns take the plastic appli- 
cation most successfully. Mahogany and oak would 
require some filler. The thickness of this film can be 
built up from 0.002 in. to over 0.025 in., whilst hard- 
ness can be controlled by varying the components. 
For average conditions, a thickness of 0.010 in. should 
be applied. Obviously, allowance will have to be 
made for this coating in the pattern itself, and simi- 
larly, undersized patterns can be built up by heavier 
applications of the material. 


Physical Properties 

Surfaces up to 91 per cent. of the hardness of glass 
can be procured. The most practical hardness has 
not as yet been determined for pattern service. The ten- 
sile strength of the material is about 6.9 tons per sq. 
in. The elastic properties permit expansion and con- 
traction with the normal reaction of the wood. 

When metal patterns are to be coated, the first or 
bonding coat must be thoroughly baked. Other physi- 
cal characteristics of this material indicate that its use 
as a pattern coating is natural. It has a melting point 
of 235 to 255 deg. C., with very poor heat conduc- 
tivity. 


* Extracted from the ‘‘ American Foundryman.” 
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The material will break down chemically under high 
heats, although it will not burn by itself. It is un- 
affected by weak or fatty acids, mineral and vegetable 
oils or gasoline. In addition, it is highly resistant to 
alcohol. It is, however, soluble in ketones, chlorin- 
ated hydrocarbons, ketone esters, and glycols. 

This plastic veneering has been applied to patterns 
of various sizes, including several coreboxes. On pat- 
terns the author has observed that parting compound 
is needed only at the beginning of the run. The use 
of hot sand on the surface of the pattern has no 
apparent effect, thereby permitting continuous all-out 
production within a confined moulding area. Finish 
on the castings, as can be expected from observance 
of the plastic surfaces, is equal to, and possible sur- 
passes, that of metal patterns. 

Observation of the several specimens tested shows 
that the application of a sand-blast nozzle at 80 Ibs. 
per sq. in. pressure with the nozzle moving back and 
forth, showed no break-through after 15 secs. under 
this treatment. When the nozzle is held stationary, 
blistering occurs due to localised heat on the plastic. 


Results of Tests 

These tests indicate that an extremely long produc- 
tion life can be expected without maintenance cost on 
the pattern. This is of particular importance under 
present conditions. Time has not permitted runs 
beyond 350 moulds, so accurate service life cannot 
be reported at this time. 

The coating performs even better in coreboxes where 
its resistance to core compounds makes it extremely 
desirable. The presence of many solvents and drying 
agents, found in most modern core binders, 
usually results in rapid deterioration of corebox sur- 
faces. The resistance of this plastic surface to these 
various oils and solvents has been mentioned pre- 
viously. The sand-blast test indicates also that the 
use of this coating for core-blower jobs may be the 
answer to the rapid creation of wood coreboxes for 
long-run rush jobs. 


Cost of Process 

At the moment, the experimental method of applying 
the surfacing runs to about £1 per sq. ft., thereby 
making the total wood pattern plus coating cost some- 
where in the neighbourhood of one-half to two-thirds 
that of a metal plate. Expanding usage of the material 
will ultimately result in cheaper methods of applica- 
tion. 

Under present conditions of long delivery on all 
metal equipment, it is thought that even this relatively 
high cost is justified. This will be especially true on 
intricate and thin-web sections where wood patterns 
usually break down under the strain of high produc- 
tion demands. When one considers the lack of servic- 
ing necessary on the patterns, the high initial cost can 
be readily amortised. 

The future of this material depends upon its wider 
application and the gathering of performance data be- 
yond those which have been reported above. Its char- 
acteristics definitely place it in a desirable niche be- 
tween low-cost wood patterns and high-cost metal 
equipment. 
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DR.-ING. L. FROMMER 


Dr.-Ing. Leopold Frommer, of the Research Labora- 
tories of High Duty Alloys, Limited, has died at the 
age of 50. Afiter studying mechanical engineering at 
the Technical University of Berlin, he submitted his 
doctor’s thesis in 1926 on “The Investigations of the 
Flow of Metal in Die-Casting and the Rules for the 
Shaping of the Mould in Die-Casting Machines.” In 
1933 he published his monumental work, “ Handbuch 
der Spritzgusstechnik,” which is still the standard 
book on the subject. 

His first engagement in this country was as consul- 
tant to Rolls-Royce, Limited, in connection with some 
German patent litigation. Later he became consul- 
tant at Slough, first on die-casting and then on the 
development of methods for the measurement of in- 
ternal stresses in aluminium alloys by X-ray crystallo- 
graphic analysis, which had been started in the H.D.A. 
Research Laboratories. Shortly afterwards, in 1936, 
he joined the permanent staff as research metallurgist, 
to develop the application of X-ray crystallography, 
spectrographic analysis and colorimetric analysis to the 
routine testing of light alloys. He was also 
engaged in research work on the problems of 
Strain, plastic flow and fracture of metals. In addi- 
tion to this, of course, he handled day-to-day work of 
the X-ray physicist—problems of cold work, crystal 
texture and orientation, identification, etc. Some of 
his work was published in the Journal of the Insti- 
tute of Metals. 


INSTITUTE OF METALS 


The 35th annual general meeting of the Institute of 
Metals will be held at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James Park, S.W.1, on 
Wednesday, March 3, 1943, at 3 p.m., under the chair- 
manship of the President, Lieut.-Colonel Sir John 
Greenly. The formal business will be followed by the 
presentation of the Institute of Metals Medal for 1943 
to Dr. Harold Moore, C.B.E., and by the discussion of 
the following Papers:—G. L. Bailey and A. P. C. 
Hallowes, “The Properties of Commercial Coppers 
Containing Selenium, Tellurium and Bismuth”; M. 
Cook and G. Parker, “The Effect of Selenium, Tel- 
lurium and Bismuth on Deoxidised Copper for Tube 
Manufacture”; L. R. Stanton and F. C. Thompson, 
““A Note on the Damping Characteristics of Some 
Magnesium and Aluminium Alloys.” 

The meeting will be followed at 5.30 p.m. by the 
Roberts-Austen Centenary Lecture, which will be given 
by Dr. Sydney W. Smith. The chair will be taken by 
the President of the Institution of Mechanical Engi- 
neers, who will be supported by the President of the 
Iron and Steel Institute and the President of the Insti- 
tute of Metals. The three institutions are co-operating 
in arranging the lecture. Some particulars of the lec- 
ture were given in our issue of January 28 last. 
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INDUSTRIAL FUEL SUPPLIES 
NO CHANGES WITHOUT PERMISSION 


The Ministry of Fuel and Power reminds all indus- 
trial consumers, and prospective consumers of fuel, 
that they must not change from one class of fuel to 
another, or instal new fuel burning plant, without 
having first ascertained that the fuel will be available. 


As all types of fuel are in urgent demand, changes 
may embarrass the general fuel supply position and 
lead to wasted expenditure of materials and skilled 
labour. If a change is considered essential, consumers 
will be advised individually by the Ministry of Fuel 
and Power. The only exception is for the conversion 
of oil-burning plant to use creosote pitch. The 
Petroleum Board has been authorised by the Ministry 
of Fuel and Power to arrange such conversions. 


If a consumer needs to instal new fuel burning plant, 
or himself feels that the conversion of his plant from 
one fuel to another is desirable, he should, if he is 
engaged upon work for one of the Production 
Ministries (i.e., Admiralty, Ministry of Supply or 
Ministry of Ajrcraft Production), approach the 
Ministry principally interested in his production, which 
will in turn approach the Ministry of Fuel and Power. 
If he is not engaged upon work for one of these 
Ministries, he should approach the division of the 
Ministry of Fuel and Power responsible for the fuel 
he intends to use, the Regional Services Director of 
the Ministry for the Region, in the case of coal or 
coke, the Petroleum Division of the Ministry, Dean 
Stanley Street, London, S.W.1, in the case of liquid 
fuel (whether petroleum, creosote or creosote/ pitch 
mixture), the Gas and Electricity Division of the 
Ministry, New Oxford House, Bloomsbury Way, Lon- 
don, W.C.1, in the case of gas, or the Coal Tar Con- 
trol, Quebec House, Quebec Street, Leeds, in the case 
of coal tar or any coal tar product other than creo- 
sote or creosote/pitch mixture. 

The only exception is in the case of electricity, where 
the Electricity Commission should be approached, 
through the local electricity supply undertaking. The 
consumer will then receive advice in the light cf local 
fuel supply conditions and any other relevant circum- 
stances. 


Italy is at an ultimate output of 8 to 9 
million tons of steel per annum “to carry out her 
responsibilities in the post-war years,” states K. 
SCHNEIDER in “ Deutsche Volkswirtschaft,” surveying 
the benefits Italy has gained from the autarkic policy 
introduced in 1935, which has increased her industrial 
output by between 40 and 50 per cent. From 1929 
to 1938, Italian coal output has been stepped up 
nearly 250 per cent., while the iron and steel industry 

n steadily expanded so that it can “now 
cover all demands for iron and steel.” In 1938, steel 
output was 2,300,000 tons. It may be noted that 
reliable statistics of the coal and metallurgical outputs 
of Italy have not been published for some years. 
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IS CHARACTERISED by 
. closeness of grain structure, 
. uniformity of composition and 
fine graphitic carbon evenly 
ANTON 
IS PRODUCED to 
: guaranteed analysis in seven 
i standard grades. 
° CAN BE MADE to 
y customers’ individual require- 
. REFINED ments with total carbon from 
n 26 per cent. upwards. 
IS 
. tone up high phosphorus irons 
:, and scrap, to replace Hematite, 
“ and to produce castings for all 
high duty purposes. 
2 Users are invited to avail themselves 
id of the Stanton Technical Service which 
. offers free expert advice on special 
.- mixtures and other Foundry problems. 


THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
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NEWS IN BRIEF 


FIFTY EMPLOYEES of Guest Keen & Nettlefolds, 
Limited, Darlaston, recently received long-service 
awards. Since 1931, when the scheme was inaugurated, 
the company have made awards totalling £2,875. 


FORMAL NOTICE is given of a resolution to wind up 
the company voluntarily passed at an extraordinary 
general meeting of the Troner Foundry, Limited, held 
at West Bromwich recently. Mr. : Smith, 
Lloyds Bank Chambers, High Street, West Bromwich, 
is the liquidator. All debts have been, or will be, 
paid in full. 


A REDUCTION of the interest rate from 44 per cent. 
to 4 per cent. as from July 17 last has been agreed 
to by holders of Richard Thomas & Company, 
Limited, redeemable prior lien debentures, of which 
there is £3,354,734 outstanding. The saving effected 
is to be used to increase the amount set aside each 
half-year for the redemption of the stock. 


THE FIRST OF monthly informal meetings which 
have been decided upon by members of the London 
Metal Exchange was held last week. Similar meet- 
ings will be held on the first Tuesday of each month 
at 11.30 am. Under existing conditions, fixed times 
for attendance on the market have been dispensed 
with, but it is felt that the monthly meetings will 
serve a useful purpose. 


OBITUARY 


Mr. HarRo_tD Upton, of Wilcox & Lines, Limited, 
hot brass stampings and pressings manufacturers, 
Erdington, Birmingham, died last week. 


_ Mr. SAMUEL COLLIER Kirsy, chairman and manag- 
ing director of Rees & Kirby, Limited, constructional 
engineers, Morriston, Swansea, has died, aged 74. 


Mr. JOHN WRIGHT WILSON, a partner in the firm 
of Thos. Altham & Son, ironfounders, of Penrith, has 
died at the age of 75. He was a past-president of the 
Penrith Chamber of Trade. 


Mr. A. P. STROHMENGER died at Bournemouth re- 
cently. He was a director of Turner & Newall, 
Limited, J. W. Roberts, Limited, and the Rail & 
Structural Welding Company, Limited, London. 


Mr. E. P. WrincH, who was for many years works 
manager and chief engineer of Petters, Limited, 
Yeovil, died recently. For the last four years he 
had been works manager of the engine division of 
the Brush Electrical Engineering Company, Limited, 
Loughborough. He was 58 years of age. 


Mr. A.CLIFFORD ROBERTS, whose death has occurred 
in London, aged 66, was a son of the late Mr. John 
Roberts, who founded the firm of J. W. Roberts, 
Limited, asbestos manufacturers, of Armley, Leeds. 
which is now amalgamated with Turner & Newall. 
Limited. Mr. Clifford Roberts became a director of 
Turner & Newall, Limited. 
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COUNCIL OF IRON-ORE PRODUCTS 


The producers of ironstone and iron ore through- 
out the country have formed a new organisation, to 
be known as the National Council of Associated Iron- 
Ore Producers, to consider and advise on all matters 
affecting the iron ore and ironstone producing industry, 
It is understood that the existing district associations 
will retain their full autonomy. 

The first chairman of the National Council is Mr. 
F. Scopes, managing director of the Stanton Ironworks 
Company, Limited, and the vice-chairman is Mr. 
Arthur Dorman, a director of Dorman Long & Com- 
pany, Limited. The secretary is Mr. P. Wilson, 50, 
Meadow Road, Kettering. 

One of the first actions of the National Council was 
to appoint a committee, under the chairmanship of Mr. 

pes, to consider the problems of restoration of land 
after the working of ironstone. This committee will 
continue the work done by the ad hoc committee of 
producers which submitted evidence to the Kennet 
Committee in 1937-38, and which has since given much 
attention to the problems arising as a result of the 
increased output of ironstone under war conditions. 


EMPLOYMENT OF WOMEN 


The Employment of Women (Control of Engage- 
ment) Order is to be amended so as to include women 
up to age 40; hitherto the Order has included women 
up to age 30. The effect of this will be that, with 
certain exceptions, all vacancies for women between 
the ages of 18 and 40 inclusive will only be able to 
be filled through the Employment Exchanges. 

Other new proposals include the making of an Order 
requiring employers to notify the Ministry of Labour. 
where this is not already done, of the termination of 
employment of certain classes of their employees, in 
order to prevent the loss of their services to essential 
war work. The Ministry is to make a wider use where 
necessary of the powers of direction under Defence 
Regulation 58A to non-scheduled work, including part- 
time work. At the same time an Order will be made 
safeguarding the conditions of employment of persons 
who are directed to such work. 


SHORTAGE OF SCRAP IN EIRE 


Shortage of scrap iron and steel has resulted in the 
unemployment of many hundreds of Eire workers. 
The Hammond Lane Foundry, Dublin, which employed 
over 200 workers, stopped work recently and another 
foundry in Waterford closed down a few weeks ago. 
An official of the Hammond Lane Foundry stated that 
the position had been getting steadily worse for the 
past twelve months. Transport difficulties had cur- 
tailed the amount of scrap metal received from country 
districts. The foundry used, he said, about 50 tons 
of scrap per week. They had been busy making turf 
ranges and turf grates, and as soon as sufficient scrap 
metal was available they would resume production. 
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The advantages of insulation 
include 


@ Conservation of Fuel. 


@Working Heat 
attained in less time. 


@®More Even Heat 
Distribution. 


@improved Control of 
Temperature. 


Efficient insulation can permit 
greater output —lower produc- 
tion costs —improved furnace 
control and better operating 
conditions. 


How muck will HEAT LOSSES 


HE production and importation of fuel 1s a grim business. 

“Austerity”? demands the utmost economy in its use in all 
industrial furnaces and heat-generating plants. Avoidable heat 
losses must be stopped. This implies that wherever insulation is 
applicable, an efficient system should be installed as quickly as 
possible. General Refractories’ “Amberlite” range covers the 
requirements of every industry and large quantities of materials 
are available from stock. G.R. insulation specialists are always 
ready to assist users in the choice of materials to meet particular 
conditions of service. 
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HEAT-GENERATING PLANTS IN EVERY INDUSTRY WITH 
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CONTRACTS OPEN 


The date given is the latest on which tenders will be 
accepted. The address is that from which forms of tender 
may be obtained. 

Atherton, February 19—Iron castings, etc., for the 
year ending March 31, 1944, for the Urban District 
Council. The Surveyor, Town Hall, Atherton, near 
Manchester. 

Derby, February 17—Bar iron, etc., castings, etc., for 
the 12 months ending March 31, 1944, for the Town 
Council. Mr. E. H. Bennett, borough engineer and 
surveyor, 15, Tennant Street, Derby. 

Dublin, February 24—Special een cast-iron 
water pipes; pig-lead, etc., for 12 months from April 1, 
for the Town Council. The Housing and Supplies De- 
partment, Exchange Buildings, Lord Edward Street, 
Dublin. (Fee 1s., non-returnable.) 

Failsworth, February 22—Castings, etc., during the 
year ending March 31, 1944, for the Urban District 
Council. Mr. J. Holmes, engineer and surveyor, Town 
Hall, Failsworth, Lancs. 

Heywood, February 20—Iron castings for the 12 
months ending March 31, 1944, for the Corporation. 
Mr. A. Middleton, borough surveyor, Municipal Build- 
ings, Heywood. 

Middlesbrough, February 22—Cast- and spun-iron 
pipes and specials; cast-iron surface covers; brass stop 
taps and ferrules, etc., during the year ending March 
31, 1944, for the Tees Valley Water Board. Mr. E. A. 
Morris, clerk, Water Board Offices, Corporation Road, 
Middlesbrough. 

Morley, March 1—Sewerage ironwork for the year 
ending March 31, 1944, for the Town Council. The 
Borough Engineer’s Office, Town Hall, Morley, Yorks. 

Rishton, February 25—Iron castings for 12 months 
from April 1, for the Urban District Council. The 
Surveyor, Council Offices, Brook Street, Rishton. 


COMPANY NEWS 


(Figures for previous year in brackets.) 


Smith’s Dock Company—Dividend of 6% (same). 

Coley Metals—Dividend of 20% on the ordinary 
shares. 

Zinc Investments—Dividend of 34% in respect of 
the year ending June 30, 1943. 

Weyburn Engineering—Profit for the year ended 
October 31 last, after taxation, £18,583 (£12,464). 

John Bolding & Sons—Net profit for 1942, after 
taxation, depreciation, preference dividend, and staff 
bonus, £8,048 (£6,868); final dividend on the ordinary 
shares of 8%, making 12% (10%); forward, £27,747 
(£25,699). 

R. A. Lister—Profit for the year to September 30, 
1942, after taxation, £121,007 (£90,280); final ordinary 
dividend of 5%, with a bonus of 6%, making 16% 
(same); to stock contingencies reserve, £30,000 (nil); 
to general reserve, £25,000 (£15,000); forward, £71,475 
(£70,468). 


FEBRUARY II, 1943 


PERSONAL 


Mr. H. G. NELSON has joined the board of the 
English Electric Company, Limited. 

Mr. W. M. RowLanD and Mr. J. F. PHILLIPS have 
been appointed joint managing directors of the Uni- 
versal Grinding Wheel Company, Limited. 

Mr. Rocer S. Darsy, partner in the firm of Darby 
& Company, iron and steel merchants, Edgbaston, has 
seer appointed a magistrate for the City of Birming- 
am. 

Mr. ELLis FLOWER has joined the board of E. §, 
Lord, Limited, foundry specialists, Eagle Oil Works, 
Bury Road, Rochdale. He is a Past-President of the 
Lancashire Branch of the Institute of British Foundry- 
men. 

Mr. ALBERT PARKINSON, joint managing director, 
has been appointed deputy chairman of Crompton 
Parkinson, Limited. Mr. E. C. HoLroype has been 
appointed a joint managing director of the company. 

Mr. F. Scopes, who has been elected a director of 
Stewarts and Lloyds, Limited, was educated at King 
Edward’s School, Birmingham, and at Oxford, where 
he was scholar of Corpus Christi College. He joined 
the staff of Stewarts and Lloyds, Limited, 29 years 
ago and the whole of his business career has been 
spent with them and their associated companies. He 
was intimately concerned with many of the develop- 
ments of the company at Corby and was appointed 
a local director in 1938. On the outbreak of war his 
services were lent to the Iron and Steel Control, where 
he was Director for Home Ore until November, 
1941. Since that date he has been with the 
Stanton Ironworks Company, Limited, first as deputy 
managing director and recently, following the resigna- 
tion of Mr. E. J. Fox, as managing director. He has 
just been elected the first chairman of the newly- 
formed National Council of Iron-Ore Producers. 


Will 
Koun-Sprver, P. H., metal merchant, chairman of 
Brandeis Goldschmidt & Company, Limited ... £167,937 


NEW COMPANIES 


(‘‘ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
vias by Jordan & Sons, 116, Chancery Lane, London, 


H. T. Engineering Company, 28, Leinster Square, 
London, W.2—£1,000. 

A. J. Dorset, 321, Kingsland Road, Dalston, London, 
E.8—Engineers, etc. £1,500. A. J. and F. E. Dorset. 


Urquhart-Parker & Taylor, Bickersteth Road, 
Tooting, London, S.W.—Tool, pattern and machinery 
designers, etc. £1,000. A. Urquhart and S. J. 
Parker. 

Thames Valley Components, 25, Austin Road, Bat- 
tersea, London, S.W.11—Engineers, etc. £2,000. B. G. 
Smith, F. G. Enser, W. F. Tebbs, L. S. Camps, E 
Samuel-Camps, and N. Samuel-Camps. 
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OFFICE, AIR MINISTRY, 
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Bollards, Fairleads, Hawse Pipes, Stern 
and Rudder Frames, Shaft Tubes 
and Brackets are made by Lloyds at 
Wednesbury. Lloyds’ resources en- 
able them to serve every industry 
using Steel Castings 
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